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Circular Dichroism (CD) of the phenyl- and phenyl-l-thio-@(or a) -Dglywsides were 

studied. 'Ihe sign andthe rotational strength of BandC, the shortest and the stxwgestband 

betwaer~ 180-210 nm, ere associated with the ancmxic configuration and oonfornetion in the 

sams m3nlu+ras the6+6* bandoftheringoxygen inthel-alkyl- and l-awl-thio-glywsides. 

This result suggestedthatthe rinqcxygenklicityrulewuldbe extended tc the phwyl- and 

phenyl-1-thio-glycosides. 

Previously Meguro and at&i propose3 the ring oxygen helicity rule (Fig.)') and the 

glywsidic heteroati helicity rule 2) 3) asanfzxtension~ftheisorctaticnn&byHudwn. 'Ihe 

formsrwas suwessfnllyappliedto the alkyl- andalkyl-thic-glywsides. l%erethe6+6*band 

of the ring heteraatam (Hand C14) rnightbethemainCUbandin governing the optical rctaticn 
at589 nm, andthe signandthe rotational strengthwuldhe deduced frcm the ancauxic 

wnfiguration and conformation. This rule can be used for the anxnaricwnfigurational and 

wnformaticnal analysis. mile in the glywsidic hetewatcam hslicity rule the sign and ths 

~tationa1strengthdustothenw6* transitionof the glywsidic sulfurof thealkyl-l-thic- 

glycosicks can be determined by the relative gecanstry of the ti adjacent chxsuphores, one is 

r~goxygenand~otheris~groupatC-2.?his~canbe used for thecwfiguratienal 

or wnformb.onal analysis at C-Z. 

Hudsan'si~~~tiwrule,whichhas~~useful inthealkyl-glywsides, isknawn to 

have saneexceptions inarunaticglywsides. fn e arwratic glywsides the CD m&m3 at 2OOh 

300 I-ml have been exkensivelystudkdandthe signs ~dtobeasswiatedwiththeanoneric 
5) configurations and synoranti conformations. ?baavertheyalschavesanaexceptionsand 

their rcrtaticnalstrengtI-s seemtolzenotso large tcg3vernallthe optical rotations. In 

this st&y the band at tha sbrter wavelength region (180~210 nm) (Band C) was discussed in 

the #enyl-l-thic-Q(orlr)-pslywpyrawsides (I)h.(VII) 

glycqyssu~~idrs (V=Xr)~(xI)!) 

7) and the phenyl-f(or al-g- 
~~~luxkluxr~uncki clre desiynd tohave .dlLhe pssible 

relative q3xretriesbebiew theglywsidic chrowpbre (-S 
u 
I> 1 and the tam adjacent 

chxnq&ores (+H at C-2 and ring -0-) (Fig.). The signs and [e] of Bands (named A, B andC 

acwrdingtotheorderofthewavelengths) are~inTabletqetherwith theirwdata. 

!ik thiophf.+nyl-glywsides (I)-(VII) gave the CD& at 2x3-282 nm and pknyl- 
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Y : equatorial 

Y 

: Direction of glycosidic bond 

: Direction of permanent dipole 

moment of the ring heteroatom 

Cp : Dihedral angle between c and 6 

Ring Oxygen Helicity Rule 

Y= -s /\ 
# 

(1) - pknyl-1-tko-r-=~lncopyranoside 

(II) phenyl-l-thio-lq- nmnnopyranoside 

(III) phenyl-1-thio-a-~galactopyranoside 

(IV) phenyl-I-thio-Q-_~hmpyranoside 

WI phenyl-l-thio-Q-pmannawraM>side 

mu phenyl-l-thio-Q-~~d.actcipyranoside 

(VII) phenyl-1-thio-t-@cylopyranoside 

Y= -0-Q 
(vIII)phenyl-q-gluside 

(1x1 phenyl-u-~actopyranoside 

(X) phenyl-~-~Dqlucopyranoside 

(XI) phenyl-Q--yalW=side 

glycosides WIII)~(XI) gave a series of small CD maxima at 260, 270 and 274 mn (sand A). Band 

A~re regarded as thepeaks due to theo~bandsorn-+3 transitionsof the thiophenyl-and 

*my1 whores I*). In thephenyl-glycosides IvIII)-+.(xI) the maximaof5andA 

coincided with those of a:series of small UVmaxim3 at around 267 nm. 

Similarly thiqknyl-glycosides (I)h(KtI) and phenyl-glya3sides (VIII)-(XI) gave modiwn 

CD m3xima at 244-249 rim and at 216 nm respectively @and 5). These bands w3-e req-arded as the 

pbandsof-saand+Q. Thernaximalwave~engthsofBandBco~cidedwithttwseofW 

maxims at 244-249 nm in the thiophenyl-glycosides and at 210 ~211 nmin the phenyl-glycosides. 

The thiophenyl-glycosides (I) -(VII) and the phenyl-glycosides (VIII)-(XI) gave very 

largec!Dmaxima at 198-288 rnn and at 180 nm respectively @and C). ii-~ the phenyl-glyoosides 

BandC~Tpoal~a~fronOWinthes~methndasthepreviausreport 4) WhichgavetheCD 

maxima at 180 mn. It should be added that Band C in the thiaphenyl-glycosides we.re first 

directlyneasuredusingthea~ tion technique ona ~~apparatus and [$I andthe CD 

maxiinawere~llaccordedwithtk values calculated fromORD. It skws that the calculations 

are valid inthe thio~~l-gly~sidesandprobably~shbuldbevalidin tkphenyl- 

glywsides. 

Therelati~sbetweenCDbandsandthestructuresares~iz~as~o~ows. 

I. (1) Band A gave the smallest peaks and the signs wzre associated with the d.nCneriC 

Wigurations.l%us~ anq~~~sga~poeitivesignsand~ anciners gave negative signs. 10d 

valueswereahrostsams in&and ~ancmersofglucoside,galactoside andmannoside. 
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Table Qliraptical data of phhyl-l-thio- 8 (ora )-pglycopyramsides (I]nFJII) and 

phenyl-p (or0L) -~gqlyccpyranosides WIII)~(Ixl. 

274 + 1.81 267 0.97 
u( cc 267 + 2.44 216 + 15.2 180 * 81.8 216.5' 0.38 

260 f 1.54 211 7.13 
274 - 2.07 267 0.97 

x 6 267 - 2.43 216 - 9.51 180 - 18.1 216s 0.29 
- 211 6.97 I 

261 1.62 
274 - 2.24 267 0.88 

XI 8 267 - 2.83 216 - 10.6 180 - 11.7 217' 0.27 
260 - 1.92 211 6.40 

solvent : Etdlanol. CD n-easuranents :OnaDICHIMC;RAP H Mark III-J, 1 m oell, abut 0.3 

q/n-J. W masurement : m a HITACHI W&l 200-100 Spectrophotane ter, 1 an cell, 

about 6.0 x lo -3 mq/rKi. lM+,measummt : m a Jascx, oRD/UV-5, 1 cm cell, &out 3.0 

rrghl, s: smulder. 

(2) E!andBgaverlEdimpeaks. Inthethiqkenyl-glycasidesoL~ gavenegative signs 

and q anamrs gampositive signs. Chths wnkraryw armwrsgave positi- signs and p ns 

gavenegative signs in thepIaenyl-gl.ycosi&s. The signs and [9,] of Band B seem to be difficult 

to be associated with the configurations and confornbations at C-l and C-2. It &bms that the - 
glycosidic h&em&m helicity rule could not be exte&A to the phenyl- and miophenyl- 

gLycosick3. 

II. In BandC the results are nrrrmarized as follows. 

(1)BandC~the3tmn gestbandsinthethreelxmds. 

(21 mf%c&Qxved [9C]wre ahmstidenticalwith the calcd. vales frmOF?D. 

(3) !lhesignswereassociatedwiththe anoneric onfigurations (Or-positive, e-negative). 
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(4) [0C] of 0~ amxners (axial mnfig,) Were about 1.5~7 times as lxge as those of 8 anCrtlers 

(equatorial -fig.). 

(5) The ratio of [eCl/[MID were 0.27-0.57 x 103 (except for axqmond (VI)). ‘Ike-y were 

ahst in the same orders a5 those of the alkyl- and alkyl-thio-glycosides ?TWarge 

deviation in the axqgn-& (V) and (VI) might be the effects of Band A and Bmd FL 

The above results well, acexdd with those of Band C (160-180 run), 6-rb* bands of tk? 

ring oxygens, inalkyl- or Blkyl-thio-glycosides l! It strongly suggests that Hand C at 198~ 

208 m in thi~henyl-glyoosi~des and at 180 nm in phenyl-glycosides might be the bands of the 

same origin. The redshift cmld he explained by tk effect of the ancmric phenyl- or 

thiophfnyl-groups. Under the above ass-ion the ring oxygen helicity rule is suggested to be 

e&ended to the phfmyl-&xl phenyl-1-thio-glymsicles or ~xobably to the other araratic 

glycosides. 
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